Assessment of the beta 2 adrenoceptor and Ca2+ channel-blocking activity of drugs with the rat portal vein.
The rat portal vein has spontaneous mechanical activity. The effects of beta-adrenoceptor agonists and antagonists and verapamil alone and together on this mechanical activity have been determined. Isoprenaline, but not dobutamine, attenuated the contractile activity. Three successive challenges to isoprenaline produced identical attenuation curves. The responses to isoprenaline were antagonized by propranolol, metoprolol, and ICI 118,551, and the pA2 values, derived by Schild analysis, were 9.12, 6.78, and 9.33, respectively. Thus, the rat portal vein contains predominantly beta 2-adrenoceptors. Verapamil attenuated the contractile activity of the rat portal vein, and this attenuation was not altered by the presence of propranolol at 10(-5) M. The potencies of isoprenaline and propranolol were not altered by the presence of a 30% attenuation of the contractile activity with verapamil at 10(-7) M. Thus, the rat portal vein may be used to determine the potencies of drugs as beta 2-adrenoceptor antagonists and as voltage dependent calcium channel blockers. In addition, the potency of drugs as beta 2-adrenoceptor antagonists on the rat portal vein may be determined in the presence of some voltage dependent calcium channel blockade.